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@ COMBUSTION NOZZLE FOR GAS LIGHTER. 

© The present invention relates to the construction 
of a combustion nozzle for a gas lighter, and more 
particularly to the construction of a nozzle provided 
with an inner automatic shutting-off device, wherein 
a second valve provided in a nozzle rod, for blocking 
a blocking portion through the action of a shape 
memory member, is equipped with a push-back por- 
tion for being resiliently deformed to urge the shape 
memory member in a direction of pushing it back 
when the blocking portion is blocked. With this ar- 
rangement, a return spring can be dispensed with to 
reduce the number of parts, and the shape memory 
member such as a shape memory alloy can be 
satisfactorily restored without giving it the bidirec- 
tional property. 





Fig. 4 (A) Fig,4(B) 



Rank Xerox (UK) Business Services 

I3. 10/3.09/3.3.4) 

09/20/2004, EAST Version: 1.4.1 



1 



EP 0 671 589 A1 



2 



TECHNICAL FIELD 

The present invention relates to a combustion 
nozzle for a gas lighter and particularly to a nozzle 
structure having an internal, automatic flame extin- 
guishing device. 

BACKGROUND ART 

Heretofore, gas lighters of various structures 
h ave b e en proposed. One of them is a gas lighter 
having an automatic flame extinguishing device in- 
corporated therein, the automatic flame extinguish- 
ing device using a coiled shape memory alloy or 
the like disposed in the interior of the gas lighter to 
close a gas flow path for the extinguishment of 
flame when combustion continues for a time longer 
than necessary, with a view to preventing the oc- 
currence of a possible accident, (refer, for example, 
to Japanese Utility Model Application 
No.98519/90). 

Fig. 8 is a partial sectional view of a combus- 
tion'nozzle and the vicinity thereof in a conven- 
tional gas lighter with an automatic flame extin- 
guishing device incorporated therein. 

The lighter illustrated in Fig. 8 is of a file- 
ignition flint type. As to the automatic flame extin- 
guishing device, it is also the case with a piezo- 
ignition type. 

Fuel gas is stored within a fuel tank 1. When 
the lighter is in use, the lighter gas flows out 
through a gas outlet hole 3 while the flow rate 
thereof is restricted by means of a flo w rate contr ol 
member 2. On the other hand, when the lighter is 
not in use, a first valve 4 fixed to the bottom of a 
nozzle cylinder 5 closes the gas outlet hole 3, the 
n ozzle cylinder 5 being urged by means of a 
spring (not shown). 

An ignition flint 11 is kept in pressure contact 
with a file 10 by means of a flint pushing spring 12. 
When the user of the lighter rotates the file 10, the 
ignition flint 1 1 is scraped off while generating heat, 
resulting in burning as sparks, which are scattered 
above a gas blow-off hole 5a. Further, when the 
user depresses one end (not shown) on the right- 
hand side in Fig. 8 of a gas valve opening lever 9, 
simultaneously with the rotation of the file 10, the 
opposite end, indicated at 9a, of the lever 9 rises, 
whereby the nozzle cylinder 5, which is engaged 
with the l ever 9 , is lifted. As a result, the first valve 
4 is also lifted together with the nozzle cylinder 5 
because it is fixed to the nozzle cylinder 5 through 
a bottom plug 6, whereby the gas outlet hole 3 is 
opened, so that the fuel gas in the fuel tank 1 
passes through the gas outlet hole 3, flows along 
the side face of the nozzle cylinder 5, then enters 
the interior of the nozzle cylinder from a lateral 
hole 5b, passes through an internal fuel gas pas- 



sage 5c of the nozzle cylinder and blows off from 
the gas blow-off hole 5a. At this time, the gas is 
ignited by the foregoing sparks to form a flame. An 
O-ring 7 is held in a position between the tank wall 

5 and the nozzle cylinder 5 by means of a cap 8 to 
prevent the fuel gas from leaking to the exterior 
from the outer periphery of the nozzle cylinder 5 
while the lighter is in use. 

In the interior of the nozzle cylinder 5 are 

10 mounted a shape memory alloy coil 14, a second 
valve 13 and a return spring 15, to constitute an 
automatic flame extinguishing device. 

A lo wer portion 14 a of the shape memory alloy 
coil 14 'is press-fitted t on a bottom plug 6, the 

75 bottom plug 6 being fitted into the nozzle cylinder 
5 from the bottom side of the same cylinder, while 
the second valve 13 is press-fitted and fixed into 
an uppeT^jncpMb of the shape memory alloy coil 
14. The return spring 15 is disposed in a position 

20 in which it pushed back the second valve 13 down- 
ward. Upon ignition of the fuel gas which has 
brown off from the gas blow-off hole 5a in the 
manner described above, the temperature of the 
nozzle cylinder 5 rises, and if it exceeds a pre- 

25 determined level in the event of occurrence of an 
abnormal continuous combustion, the shape mem- 
ory alloy coil 14 expands and pushes the second 
valve 13 upward, so that a portion 5d to be closed 
of the internal fuel gas passage 5c, which portion is 

30 located halfway of the same passage, is closed by 
the second valve 13. As a result, the ejection of the 
fuel gas from the gas blow-off hole 5a is shut off 
and the flame is extinguished. When the shape 
memory alloy coil 14 expands, it pushes up the 

35 second valve 13 and at the same time compresses 
the return spring 15, while upon cooling of the coil 
14, the coil reverts to its original shape by virtue of 
the spring 15 and thus assumes an operative state 
again. 

40 As described above, the conventional automat- 

ic flame extinguishing device comprises the three 
components of shape memory alloy coil 14, sec- 
ond valve 13 and return spring 15. These compo- 
nents which are mounted within the internal fuel 

45 gas passage 5c of the nozzle cylinder 5 are very 
small because the passage 5c is required to be 
very narrow, e.g. 1 .5 to 2.0 mm in inside diameter. 
Therefore, the force of the shape memory alloy coil 
14 for pushing up the second valve 13 is also very 

so small, not greater than 100 grams. Accordingly, the 
return spring 15 is a very small and weak spring 
which is compressed by only a reserve force of 
such force small but sufficient to close the to-be- 
closed portion 5d. For this reason, if even a slight 

55 force is exerted on the return spring 15 at the time 
of assembly, the return spring will undergo a plas- 
tic deformation such as collapse, and thus the 
handling of the return spring 15 is difficult. Further, 
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aside from such problem of difficulty in handling 
the return spring, the smaller the number of com- 
ponents used, the more advantageous in point of 
cost or reliability. 

As one method for omitting the return spring it 
has been proposed to train the shape memory 
alloy coil 14 and thereby impart a bidirectional 
property thereto. 

In this case, however, such training required for 
imparting a bidirectional property to the shape 
memory alloy coil 14 causes an increase of cost. 
Further, when the shape memory alloy coil 14 is 
deformed at a temperature exceeding a predeter- 
mined level, there is generated a force of, that is, 
several ten grams or so, as mentioned above, but 
even if a bidirectional property is imparted to the 
shape memory alloy coil 14, there is generated 
only a smaller force at the time of cooling and 
restoration to the original shape of the coil. There- 
fore, even a very slight friction or engagement with 
something may prevent the coil 14 from reverting 
to its original shape and hence prevent it from 
functioning properly. 

DISCLOSURE OF THE INVENTION 

The present invention has been accomplished 
in view of the above-mentioned circumstances and 
it is the object of the invention to provide a gas 
lighter combustion nozzle capable of omitting the 
return spring to reduce the number of components 
in comparison with the conventional proposals re- 
f errec j to above and having an automatic flame 
extinguishing device provided with a shape mem- 
ory alloy coil or the like which can revert to its 
original shape to a sufficient extent even without 
imparting a bidirectional property thereto. 

In order to achieve the above-mentioned ob- 
ject, the combustion nozzle for a gas lighter ac- 
cording to the present invention includes: 

a nozzle cylinder having a gas blow-off hole 
formed in the top portion thereof and also having 
an internal fuel gas passage in communication with 
the gas blow-off hole; 

a first valve held in the bottom portion of the 
nozzle cylinder to close a gas outlet hole through 
which is conducted the fuel gas from a fuel gas 
storage tank into the interior of the nozzle cylinder; 

a second valve disposed movably within the 
nozzle cylinder to close a to-be-closed portion lo- 
cated halfway of the internal fuel gas passage; and 

a shape memory member fixed at one end 
thereof to a predetermined position in the internal 
fuel gas passage and at the opposite end to the 
second valve, the shape memory member holding 
the second valve in a position spaced from the to- 
be-closed portion at a temperature not higher than 
a predetermined temperature and being deformed 



at a temperature exceeding the predetermined 
temperature, thereby causing the second valve to 
move up to the to-be-closed portion for closing the 
internal fuel gas passage, 

5 and is characterized in that the second valve is 

provided with a push-back portion which undergoes 
an elastic deformation upon closing of the to-be- 
closed portion to urge the shape memory member 
in a direction in which the shape memory member 

70 is pushed back. 

Valves are usually formed of an elastic material 
such as rubber, and the present invention utilizes 
this point. More specifically, according to the con- 
struction of the present invention, the second valve 

75 referred to above is formed with a push-back por- 
tion as a substitute for the foregoing return spring, 
and when the to-be-closed portion is closed by the 
second valve, the push-back portion undergoes an 
elastic deformation to urge the shape memory 

20 member in a direction in which the shape memory 
member is pushed back. Thus, the second valve 
possesses both the function of opening and closing 
the to-be-closed portion and the function of the 
foregoing return spring, so that the return spring is 

25 no longer necessary, nor is it necessary to perform 
the training for imparting a bidirectional property to 
the shape memory member. Consequently, the 
number of components used becomes smaller and 
this is advantageous in point of cost and contri- 

30 butes to the improvement of reliability. 

Thus, in the combustion nozzle for a gas light- 
er according to the present invention, since the 
second valve disposed within the nozzle cylinder to 
close the to-be-closed portion under the action of 

35 the shape memory member is provided with a 
push-back portion which undergoes an elastic de- 
formation upon closing of the to-be-closed portion 
to urge the shape memory member in a direction 
to push back the same member, it is no longer 

40 necessary to use the return spring, that is, the 
number of components used becomes smaller, and 
the shape memory member reverts to its original 
shape even without imparting a bidirectional prop- 
erty thereto. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing a nozzle 
cylinder and the interior thereof according to the 

50 first embodiment of the present invention; 

Fig. 2 is an exploded perspective view thereof; 
Fig. 3 is an enlarged perspective view of a 
second valve used in the first embodiment; 
Fig. 4 illustrates a nozzle cylinder and the inte- 

55 rior thereof according to the second embodi- 
ment of the present invention, in which (A) is a 
sectional view showing a state before the extin- 
guishment of flame and (B) is a sectional view 
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showing a flame extinguishing state; 
Fig. 5 is an enlarged perspective view of a 
second valve used in the second embodiment; 
Fig. 6 is a sectional view showing a nozzle 
cylinder and the interior thereof according to the 
third embodiment of the present invention; 
Fig. 7 is an enlarged perspective view showing a 
second valve used in the third embodiment; and 
Fig. 8 is a partial sectional view of a conven- 
tional gas lighter combustion nozzle with an 
automatic flame extinguishing device incorpo- 
rated therein and the vicinity thereof. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Embodiments of the present invention will be 
described hereinunder. 

Fig. 1 is a sectional view showing a nozzle 
cylinder and the interior thereof according to the 
first embodiment of the present invention, in which 
(A) shows a state before the extinguishment of 
flame and (B) shows a flame extinguishing state, 
Fig. 2 is an exploded perspective view of the first 
embodiment, and Fig. 3 is an enlarged perspective 
view of a second valve used in the first embodi- 
ment. 

In the following embodiments, for the purpose 
of simplification, the components having the same 
functions as in the conventional example (see Fig. 
8) are indicated by the same reference numerals 
as in Fig. 8 to avoid repeated explanations, and the 
following description will be directed to only dif- 
ferent points from the conventional example. 

In the embodiment illustrated in Fig. 1, a noz- 
zle cylinder 5 comprises two components; a main 
cylinder portion 51 into which is mounted an auto- 
matic flame extinguishing device and a gas blow- 
off hole portion 52 having heat collecting fins 52a 
formed at the top portion, the gas blow-off hole 
portion 52 being press-fitted into the main cylinder 
portion 51. When fuel gas blows off and burns, the 
resulting heat is collected by the heat collecting 
fins 52a and is conducted to a shape memory alloy 
coil 14, and thus the provision of the heat collecting 
fins 52a contributes to the improvement of heat 
conduction efficiency. 

A first valve 40 used in the first embodiment 
fulfills the function of both first valve 4 and bottom 
plug 6 in the foregoing conventional example and 
the function of the lateral hole in the conventional 
example. As shown in Fig. 2, a fuel gas passage 41 
for conducting fuel gas into the nozzle cylinder 5 is 
formed in the first valve 40, and the lower portion 
of the shape memory alloy coil 14 is press-fitted 
into the upper portion of the first valve. 

A second valve 30 used in the first embodi- 
ment, as shown in Fig. 3, is provided with a press- 



fitting portion 31 to be press-fitted into the shape 
memory alloy coil 14, a support portion 32 for 
supporting the upper end portion of the coil 14, and 
a valve portion 33 for closing a to-be-closed portion 

5 5d (see Fig. 1). The second valve 30 is further 
provided with flange portions 34 as an example of 
the push-back portion referred to herein, the flange 
portions 34 being formed so as to surround the 
valve portion 33. As shown in Fig. 3, the flange 

10 portions are three-divided portions, with slits 35 for 
fuel gas passage being formed between adjacent 
flange portions 34. 

When a shift is made from the state before the 
extinguishment of flame shown in Fig. 1(A) to the 

rs flame extinguishing state shown in Fig. 1(B), with 
expansion of the shape memory alloy coil 14, top 
ends 34a of the flange portions 34 come into 
abutment with the inner wall of the nozzle cylinder 
5 and undergo an elastic deformation, as shown in 

20 Fig. 1(B). As a result, a force of pushing the shape 
memory alloy 14 downward in the figure is exerted 
on the second valve 30. Therefore, when the shape 
memory alloy coil 14 gets cold, it is forced down 
by the flange portions 34 and reverts to the state 

25 shown in Fig. 1(A). Thus, in this first embodiment, 
since the second valve 30 is provided with the 
flange portions 34, the return spring 15 used in the 
foregoing conventional example (see Fig. 8) is not 
necessary. 

30 Fig. 4 illustrates a nozzle cylinder and the 

interior thereof according to the second embodi- 
ment of the present invention, in which (A) is a 
sectional view showing a state before the extin- 
guishment of flame and (B) is a sectional view 

35 showing a flame extinguishing state, and Fig. 5 is 
an enlarged perspective view of a second valve 
used in the second embodiment. 

The top portion of a nozzle cylinder 5 used in 
the second embodiment is formed with quadrant 

40 slits so that the collection of heat can be done 
efficiently. As shown in Fig. 5, like the second 
valve 3 (see Fig. 3) used in the first embodiment, a 
second valve 60 used in this second embodiment 
is also provided with a press-fitting portion 61 to be 

45 press-fitted into a shape memory alloy coil 14, a 
support portion 62 for supporting the upper end of 
the shape memory alloy coil 14, and a valve por- 
tion 63 for closing a to-be-closed portion 5d (see 
Fig. 4). In the support portion 62, thick-walled por- 

50 tions 62a and thin-walled portions 62b are formed 
in an alternate manner, with poles 64 being erected 
on the thin-walled portion 62b. In the second em- 
bodiment, the thin-walled portions 62b and the 
poles 64 constitute the push-back portion referred 

55 to herein. More specifically, when the shape mem- 
ory alloy coil 14 expands and a shift is made from 
the state before the extinguishment of flame shown 
in Fig. 4(A) to the flame extinguishing state shown 
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in Fig. 4(B), top ends 64a of the poles 64 come 
into abutment with the inner wall of the nozzle 
cylinder 5 and a force of pushing the shape mem- 
ory alloy coil 14 downward in the figure is imposed 
on the coil 14, so that the coil undergoes an elastic 5 
deformation. As a result, when the shape memory 
alloy coil 14 gets cold, it is pushed down by the 
second valve 60 and reverts to the state shown in 
Fig. 4(A). Thus, in the second embodiment, since 
the second valve 60 is provided with the thin- w 
walled portions 62b and the poles 64, the return 
spring used in the conventional example (see Fig. 
8) is not necessary, like the first embodiment. 

Fig. 6 is a sectional view showing a nozzle 
cylinder and the interior thereof according to the 75 
third embodiment of the present invention, in which 
a state (A) before the extinguishment of flame and 
a flame extinguishing state (B) are shown side by 
side, and Fig. 7 is an enlarged perspective view 
showing a second valve used in the third embodi- 20 
ment. 

A first valve 70 used in the third embodiment, 
like the first valve 4 used in the conventional exam- 
ple (see Fig. 8), is fixed to the bottom of a bottom 
plug 80 which is fixed integrally with a nozzle 25 
cylinder 5. But in contrast with the conventional 
example, the upper end portion of a shape memory 
alloy coil 14 is press-fitted into the nozzle cylinder 
5, and a second valve 90 is press-fitted into the 
lower end portion of the coil 14. 30 

As shown in Fig. 7, the second valve 90 is 
provided with a press-fitting portion 91 to be press- 
fitted into the shape memory alloy coil 1 4, support 
portion 92 for supporting the lower end of the 
shape memory alloy coil 14, and a valve portion 93 35 
for closing an opening 81 (corresponding to the to- 
be-closed portion referred to in the invention) 
formed in the upper end of the bottom plug 80. 
The support portion 92 is not formed throughout 
the entire circumference of the second valve 90 but 40 
is divided into three portions, and generally L- 
shaped arms 94 are formed so as to be each 
located between adjacent support portions 92. 

On the other hand, the opening 81 of the 
bottom plug 80 has a shape corresponding to the 45 
shape of the valve portion 92 so that in the flame 
extinguishing state shown in Fig. 6(B) the valve 
portion 93 of the second valve 90 can close the 
opening 81 positively. On the outer periphery of 
the upper end of the opening 81 Is formed an so 
abutment portion 82 for abutment therewith of low- 
er ends 94a of the arms 94 during shifting to the 
flame extinguishing state (Fig. 6(B)). 

According to this structure, when the shape 
memory alloy coil 14 expands and a shift is made 55 
from the state before the extinguishment of flame 
shown in Fig. 6(A) to the flame extinguishing stage 
shown in Fig. 6(B), the arms 94 deflect elastically, 



so that a force of lifting the second valve 90, 
namely, a force of pushing up the shape memory 
alloy coil 14, is created. Therefore, when the shape 
memory alloy coil 14 gets cold, it is pushed up- 
ward and reverts to the state shown in Fig. 6(A). 

In this third embodiment, the arms 94 act as 
the return spTin^sTised in the conventional exam- 
ple (see jfig. 8) and hence the return spring is not 
needed as is the case with the first and second 
embodiments. In the third embodiment, in contrast 
with the first and second embodiments, the upper 
end of the shape memory alloy coil 14 is fixed to 
the nozzle cylinder 5, and the second valve 90 is 
provided in the lower end portion of the coil 14, but 
it is optional which of the second valve and the 
shape memory alloy coil is to be positioned up or 
down. The shape of the second valve, particularly 
the shape of the push-back portion referred to in 
the invention, is not specially limited. Various 
shapes may be adopted, as exemplified above. No 
limitation is made to the above embodiments, but 
further improvements which permit fulfillment of the 
function corresponding to the return spring are also 
included in the scope of the present invention. 

It goes without saying that the present inven- 
tion is applicable to various shapes of nozzle cyl- 
inders, bottom plugs, first valves, etc. 

Although in the above embodiments a shape 
memory alloy coil has been shown as an example 
of the shape memory member referred to in the 
invention, it is not always necessary for the shape 
memory member to be formed of an alloy, nor is it 
necessary that the shape memory member be coil- 
ed, if only it can be deformed so as to cause the 
second valve to move to and close the to-be- 
closed portion when the temperature thereof ex- 
ceeds a predetermined temperature. 

Further, according to the construction of the 
present invention, the shape memory member is 
pushed back by the push-back portion of the sec- 
ond valve in place of the return spring, so it is 
possible to eliminate the need of training for im- 
parting a bidirectional property to the shape mem- 
ory member. But it is to be noted that such impart- 
ment of a bidirectional property to the shape mem- 
ory member is not excluded from the scope of the 
present invention. The combustion nozzle may be 
constructed so that the second valve is provided 
with the push-back portion and the shape memory 
member is given a bidirectional property to attain a 
more smooth and positive restoration of the shape 
memory member. 

Claims 

1. In a combustion nozzle for a gas lighter, in- 
cluding: 

a nozzle cylinder having a gas blow-off 
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hole formed in the top portion thereof and also 
having an internal fuel gas passage in commu- 
nication with said gas blow-off; 

a first valve held in the bottom portion of 
said nozzle cylinder to close a gas outlet hole 5 
through which is conducted the fuel gas from a 
fuel gas storage tank into the interior of the 
nozzle cylinder; 

a second valve disposed movably within 
said nozzle cylinder to close a to-be-closed 10 
portion located halfway of said internal fuel gas 
passage; and 

a shape memory member fixed at one end 
thereof to a predetermined position in said 
internal fuel gas passage and at the opposite is 
end to said second valve, said shape memory 
member holding the second valve in a position 
spaced from said to-be-closed portion at a 
temperature not higher than a predetermined 
temperature and being deformed at a tempera- 20 
ture exceeding said predetermined tempera- 
ture, thereby causing the second valve to 
move up to the to-be-closed portion for closing 
the internal fuel gas passage, 

the improvement characterized in that said 25 
second valve is provided with a push-back 
portion which undergoes an elastic deformation 
upon closing of said to-be-closed portion to 
urge said shape memory member in a direc- 
tion in which the shape memory member is 30 
pushed back. 
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Fig. 3 
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Fig. A (A) Fig. 4 (B) 
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Fig. 6 (A) Fig.6(B) 
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